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(57) Abstract 



insulin 



Novel N-benzyldioxothiazolidylbenzamide derivatives represented by general formula (1) which improve 
....... resistance and have potent hypoglycemic and lipid-lowering effects, wherein R 1 and R 2 are the same or 

different and each represents hydrogen, lower (Cm) alkyl, lower (C,. 3 ) alkoxy, lower (C1-3) haloalkyl, lower (C|. 3 ) 
naioalKoxy, halogeno, hydroxy, nitro, amino optionally substituted by lower (C1.3) alkyl or a heterocycle, or R 1 and 
R 2 may be bonded to each other to thereby form methylenedioxy; R3 represents lower (C1.3) alkoxy, hydroxy or 
naiogeno; and — represents a double or single bond. 
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^§tltfcll>7;;l, &tf^"rn&£ x & Z> ^ R 1 t R 2 




(i) 



WO 96/38428 



PCT/JP96/01459 



3 

#&hjj©— «S; (1) {c*5i%Tx r<g^7;i/^;u^J <hfcU f- 

< te#i£L*:^£U ~3©*>©*<;ptf t>n* 0 

& L < litfi&Lfc^j&l ~3© t>©j6^f;ft>ft£o 

r^a^>n^j <tti. 7«;ie, mxm^ mmm=¥-, 3* 
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1 1 



DM S 0 



T H F 



d 6 - DM S O 



5- (2, 4 - V^TV U ^ 5 --f U >) ^f-^- 

5 )l- 2 - * h + '>^l§®/f;l/ ( 4 9 0mg) N >TVU 
*>-2. 4-^*> ( 3 58mgK M7>*-^7. C 4 0 1m g) ^ Bt& 
(0. 8ml) N (10ml) ©M^^r t* <i - > X * - ? !&7k^g 

li Lt 6 3 4mg (86%) mtz a 
1H NMR (d 6 - DMS O) . 8 : 3. 83 (3 H, s ) , 3. 90 
(3 H, s ) , 7. 34 C 1 H, d, J = 9. 3Hz), 7. 79 (1 H, s ) , 

7. 7 6 - 7. 8 3 ( 1 H, m) , 7. 8 7 - 7. 9 2 ( 1 H, m) , 12.59 (1H, 

s) 

mmm 2-3 
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M S (m/ z ) : M + 
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E t 0 


E t 


mm 
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i - P r 0 
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Mil 


3 0 7 



5 - ( 2 , 4 - * * V ? T V* 'J > - 5 - ;u) ^ f-;u- 2 - 

5- (2, 4-^t + Vf77'Ji?>-5-'f l Jf» 
2-^ h + i/^Itf (9.52g) £DMF ( 25 0nl) tc»» U 

^S. 3. 5 kg/ cm 2 {C7K^SnEET10%/-?v 5** A/#tfg (10. Og) 

7 - (®P?£$ Hfl^ f- U > : T-fe h > = 50 : 1 ) T 

IfMKU a#J{b£^£T^;U:7 r X <h LT5. 88 g (61%) *#fc 0 
M S (m/ z ) : 2 9 5 (M + ) 

5 - (2, 4-v J t + vf77 l J^>-5--f 'Jf» yfyb- 
2 - y h + y$lii 

5- (2, 4-^t + Vf77'J^>-5--f 'Jf/-) 
2 - ^ h^->^m#^^f"^ C 6 2 9m g) ©g^-Si&M (1:1, 
18.0ml) MtH^^: 6 ^f^lJU^iMWt Ltz a 7k C 3 6 m 1 ) SrtJO*.. 

MH^iliK L. Tk&gU lE^L. SWI^I^^bHT 5 99mg 
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(100%) mtzo 

{ U NMR (dg —DM SO) N 6 :. 3.89 (3 H, s) , 7.31 
(1H, d, J =8. 8 HO , 7. 76 (1 H, dd, J = 2. 4, 8. 8Hz) , 

7.79 (1H, s), 7.89 (1H. d, J=2.4Hz), 12.58 (1H, 

s), 12. 91(1 H, br) 
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R 3 > 

HO a C^ 
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MS (m/ z ) : M + 
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M e 0 




to BB 
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E t O 






2 9 3 



2-^Dt-3 - ( 3 - * h * ~> # ;b ;u - 4 - 7 ;U:t o 7 x. 
— ;u) ^Dt°t>i/f ;i/ 

5 - 7 ; / - 2 - 7 JlsJrti&mmM* f-JU (4. 12 g) ©47%Jl{fc 
7K^^ (11. 4ml) N t ^ y (20ml) . T-fe h > (50ml) fgjfctc 
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m-fcftWmWT. &ffiM+ h'J^A (1. 88 g) &7k (3 ml) izM 
30#H»#Lfc&x M^lif L\ 7i"J^f^ C13. 3ml) £ 

Kxf-;U = 10: 1) tiiU @ftft&^£&t»<i: LT3. 48 g 

(45%) mtzo 

1 H NMR (CDClj ) , 6 : 3. 25 (1 H, dd, J = 7. 3. 

14. GHz) , 3.46 (1H, dd, J = 7. 8, 14. 2H z) , 3.75 (3H, 
s), 3.93 (3H, s), 4.38 (1H, t. , J=7.8Hz), 7.09 

(1H, dd, J=8.8, 10. 8Hz), 7.38 (1H, ddd, J = 2. 4, 

4.4, 8. 8Hz), 7. 80(1 H, dd, J =2. 4, 6. 3Hz) 
MS (m/z ) : 3 1 8, 3 2 0 (M + ) 
HAS 019-10 
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5- (2, 4-^*+Vf7»/'Ji?>-5-'f;l') yf>-2- 

2-^0^-3 - (3-^ Kv/*;K-^-4-7Wd7i 
^oh't>|>^ CI. 22 g) ©jc*y-;|/ (40ml) *&&{c 

Us se^tOK (50ml) ztiuz.^ mwrm^mmykm^- 1 y ^A7K 

Mt'pH8gIUf;^ (20ml) „ n-'s + l^ (40 

ml) *m*T*©4*10#HI!l#L;fco ISa^^-IK 7K%lft«giR 
*SS>ft;fc@#£x;U*5 > (10ml) lc^j$?Ls 6NM (20 
ml) *in^.T8NFrajD»jt«£LyJ:o *7KiwfiE^WltlL^:feS 
*tt«**U afl*Kt£«r*«ft£ LT 4 0 3mg (39%) * 

! H NMR (d g -DMS O) . 5 : 3. 22 (1 H, d d, J = 
8.3, 14.2Hz), 3. 51(1 H. dd, J = 4. 4, 14.2Hz), 4. 95 (1 H, 
d-d. J = 4. 4, 8. 3Hz) , 7. 27 (1H, dd, J =8. 3, 10.8Hz), 
7.51 (1H, ddd, J=2.5, 4.9, 8.3Hz), 7.74 (1H, dd, 
J =2. 5, 6. 8Hz) , 12. 05(1 H, s), 13. 2 8 (1 H, s) 
MS (m/z) : 2 69 (M + ) 
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)VT I > (6 2 7mg)©DMF (10ml) ^$1:7^^ >I?HM% ^SJf 
^T'>7/"J >S^if^ (615mgK F'Jif ^T^ ( 37 0mg)^r 

ikzmw, *mfem>%L&mk&m*^Bt lti. 31 s (84%) & 
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[«6J 



3B 

to \ 3E 


58. 24 3. 91 6. 79 

58. 17 3. 98 6. 80 

57. 41 4. 56 7. 05 
57. 12 4. 61 7. 24 

54. 79 3. 91 6. 39 
54. 76 3. 92 8. 55 

c n no i in fl 7 fl 
ST. SB 4. 3 8 8. 7 8 

57. 78 4. 41 6. 74 

59. 85 5. 09 7. 35 
59. 79 5. 1 8 7. 37 

54. 79 3. 91 6. 39 
54. 70 3. 84 6. 39 

54. 90 3. 95 6. 10 
54. 83 3. 82 5. 98 

59. 14 4. 25 6. 57 

58. 99 4. 3 2 6. 70 

56. 89 4. 12 6. 03 
56. 68 4. 11 6. 02 

53. 52 3. 3 1 6. 57 
53. 36 3. 22 6. 62 
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* H NMR (d 5 -DMSO) ,5:2. 86 (6H, s) , 
3.94 (3H, s) , 4.38 (2H, d , J=5.9Hz), 6.69 (2H, d, 
J =8. 8Hz), 7. 18 ( 2 H, d, J = 8. 8Hz), 7. 28 (1H, d, J = 
7.9Hz), 7.74 (1H, d d, J = 2. 2, 7. 9Hz) , 7.78 (1H, s), 
7. 95(1 H, d, J =2. 2Hz), 8. 59 (1 H, t, J = 5. 9Hz), 12. 
30 (1H, br) 
HffiffJ39 

N — .(4-h'J7WD^M>'^) - 5 - ( 2 , 4 - S J * 
^Vf77'J 5 ->f ;I0 ^ 2 - / b^is^OXT I K 

N- (4-h'J7;l/tDyfM>i?;l/) - 5- (2, A-i?* 
Vf-7 7'J 5 ->f U-r ^^;U-2-^ h^^OXT 

^ K C50 0mg) ^ / -;U (70ml) U 3. Okg/cm 2 

{C7K^tJBBETl0%/N e 7^^A/^^(5 0 0mg) T'Tk^b L *: 0 

HLaM^v"i*y^*7A^07 h^"74 - (Jg 
i&fli^ ^U>:^/-;U=50:1) T*S13L. gl£Hb£- 
fe^iU 4 03mg (80%) Utz 0 Z <D t><D Jlfr 

1 7 6. 0- — 1 7 7. 5 °C 
yzMfttirm (%) : C 20 H n F 3 N 2 0 4 SiLT 

C H N 

WfW-m 5 4. 7 9 3. 9 1 6.3 9 

mmm 54.75 3; 84 6.40 

HflSffJ40~48 
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N — (4 — h 'J 7;l/tn^ f ;U) -5 - (2, 4-^* 

+ Vf77'J 5 --O10 ^ 2 - b Kn + i/K>X7 $ 

N — ( 4 — h I) 7;l/^-n^ f-;K>i?;b) - 5 - (2, A-'JUr 
* V f - T 4 /iJ > - 5 - -f ;U) ^ f- - 2 - ^ K>M>X7; K 

cso omg) omTkmit/ f- u > (30mi) mmmcr jizf >^m^ k 

U>7§7& (2.20ml) ^rv^-o < {9?(STLfc 0 ^^-e6B#ra1ffi^Lfc^ N 
«BET*ifii LmWM* is U iiffr-h =r A ? o.v h 7 7 >r - (SBfl 

?£J£ &<fb,* : *2J -;u=40 : 1) -eSStSJLs BEUb^j 

<£r#£iH<i:LT 6 1 8mg (80%) f#fc 0 - CD k CD £ jl $ J — - tK^n £ 

1 4 6. 0 — 1 4 8. 0 V 
TzmftVrm (%) : C 19 H 15 F 3 N 2 0 4 Silt 

C H N 

ff-*ffi 5 3. 7 7 3. 56 6. 6 0 

5 3. 92 . 3. 88 6. 4 9 -. 

Hflfeg!150 

(-) — N — (4-F l J7;l/tnyfM>i5;l/) - 5- (2, 
X7? F 

HMCT39Ti# t>tl/c (±) — N — (4-h'J7;l/tnyf-;K> 
^ ;U) - 5 - ( 2 , 4 - * * V f - T 7U v> > - 5 - >f ;U) 
- 2 - > h*i"<>X7; Kl. 00g*g^^i^;U20mUc^n^^^L 
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tz 0 #*P8U L (-) -7x^f;l/7;> 0. 2 76 g£#D^U — «fi3 

o. 7 5 3 g©L (-) -? x.*+)\,t i >m%&&.mKVtB i t tm 

tz Q ^lzWM^?-J\'T~n$£&%'n\>K -#H 0. 142gfcJ;tfH#if| 
0. 09 08 g£f§*: o 191-193 °C\ [a] D =-87° (C 

= 0. 24, TH F) 

7tf%ftffim (%) : C 28 H 28 F 3 N 3 0 4 S «h LT 

C H N 

It IMS 60.1 0 5.04 7.5 1 
HfflHt 6 0. 2 4 5. 05 7. 43 
— m^ht LxmZtltz 0. 7 5 3 g£*k#n r . 1 NmM2H\KtiQ?L^ 

* s -jix^&gkL. 6M* B S B <!: Ltg^ 0. 5 32 g£*§fc 0 i£ 

* 1 9 4- 1 9 5 °CU [a] D =-100 ° ( C = 0. 24, THF) 
Ttmftffim (%) : C 20 H n F 3 N 2 0 4 SiLT 

C H N 

fiHH 54. 7 9 3. 9 1 6.39 

mmm 54.72 3.90 6.35 

J -)V 3 ml \cmm. *#T> ^7V'^>-x-f« 0. 2m 1£ 
flux.. 5^flIMi$ts r&£g£Mff©* L?c 0 ICiEIiffl^ 

^•7T~i\%mmmmm*m3kLtz'<k^ mm&* $ j -jnzmm. m. 

tiB^iSE ; : >T V^o/nV - ^= 7 0 : 3 0s tftil ; 1. Oml/min, 
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99. 2%ee-e& o fc 0 
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XT I K 
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- 2- / h + ->^>X7; Kl. 0Og*D ( + ) -7x^f;i/7;> 

^Ht-f B B B 0. 7 4 2 g ^ -#H 0. 143 g ^ = #H0. 0587 g £ 
Klttt B B B iLTfl/:o Bfej& 191- 193^. m^tm [a] D =87° 

(C = 0. 24, THF) 
TbMftffim (%) : C 28 H 28 Fg N. 3 0 4 S t LT 

C H N , 

fh^fil 60. 1 0 , 5. 04 7. 5 1 
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m&M>, &&nifcmt LTg6» 0.510g£f#fc o ffftj£ 194- 195 
°C\ Jg^S Ca] D = 100° (C=0. 24, THF) 
TtM^m (%) : C 2 qH 17 F3 N 2 0 4 S t LT 

C H N 

it*M 54. 7 9 3. 9 1 6. 3 9 
HH'Uil 54.8 8 4.0 3 6.4 2 
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■fe^) > 7&tfc57§l£ : : 4 V ~f o /•? / - ;U= 7 0 : 3(U Mil ; 
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WO 96/38428 



PCT/JP96/01459 



2 6 

MBm^m^OX (C 5 7 B L o b/o b) ISMMK 
t)«i(flLTjfii«ilS*Si^Lfco JfilSHttK^fc^J; 9 fcp 
##L. ^JM36. 39. 46Rtn8©fb£$j£10mg/ki©ffl*-e5 B 
ra&PS-^Lfco fttttgttlfett— Bfelfe&LfcgU ^;l/j-xo2g 

lUMET* (90 = 

-ggO/»3-xtt40& ltft»(HWjhtttt<PlHB ) } 



C*8] 



ft £ 


« ft 

(mg/kg) 


(%) 


HI&^J 3 6 


1 0 


4 3 


mmm3 9 


1 0 


4 7 


ISife0!l4 6 


1 0 


3 7 


mmm4 8 


1 0 


4 5 



WO 96/38428 



PCT/JP96/01459 



2 7 

t* gaff] 2 

(C57BL o b/o b) Sttftftnc 

m&m£<omMLTtfD.tp b y ^y-tr y km*5 <^ o'lfli^^gi^fl^^fe 

£i|iJ£U S¥#ttL*: 0 HliffJ39©{b^^^Tse©ffl*"e2iiP B ^ 
□ &-«§• Lfc&. Jfil* h 'J ^U-fe U KfilRc;ifil*jS'WlllgJt&lftffi*S!l^ 

<£T$ (90 = — x 1 0 0 



[19] 



<b ^ ^ 


m m 

(mg/kg) 


i&ym (%) 


ita + SIIIBJ&K 
{£T^ (%) 


HJfeffJ3 9 


1 


2 8 


2 6 . 


3 


4 2 


2 9 



£X±(D <fc ? fC #f£HB £ £ N - K > *J JV 'J 7t V T V* U i? )\y 



WO 96/38428 



PCT/JP96/01459 



2 8 

t*^f<: <Z> SI 

1. -|« (1) 




~ 3 o{SliAn7;i/+;l/S N 1 ~ 3 ofi^o7^3 + v/ 

*;U2£-?llg|$ttTfc&^T S J R^fnl^, * S ^ tt 
R 1 <hR 2 *^L^f l/>i?t + >>!^ R 3 (iKi|[l-3 
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